




















onsite installation testing specification; the
second blank should list the appropriate
environmental protection section.

For Casagrand Standpipe Pressure Transducers, in
most cases where the inside diameter of the riser
pipe is 0.75 inches or greater, a small diameter
0.25-inch water level indicator can be inserted
beside the in-place transducer cable. This method
is preferred because it does not disturb the
transducer or the static water level in the riser.

Also, list requirements for Pool level gauges in

this paragraph, if they are necessary for the

project.
Fedededededededotetelelolclolololotoiolcioheioloidololclelelololololoioioioleiooioleieklelolototololololoieloieioietolelcioloicdoledololololololok

The ADAS shall allow for manual measurement of any automated instrument,
The manual readout method shall be designed so that the instrument being
manually read is completely detached from any loading effects of the
instrument interface. Instrumentation performance criteria shall be
verified in accordance with the details outlined in Section | ].
Instrumentation interfaces shall be implemented via plug-in functional
modules, which shall perform in accordance with the isolation criteria
specified in Section | j. Minimum instrumentation interfaces required
shall include sufficient types and number to accommodate the compliment of
selected key instruments in Table [ ], Section | ]. Transducer
leads shall be cabled directly from the transducer through any junction
boxes as needed for manual measurements to be terminated at the measurement
module or card in the RMU. These modules shall be manufactured to the same
CMOS specifications as the RMU with the same I/0O transient surge protection
as described herein.

.3.4.1 Vibrating Wire Module

The vibrating wire interface modules shall meet or exceed the following
specifications:

a. The total excitation chirp shall be capable of a range of
frequencies used by vibrating wire sensors,

b. The RMU shall permit user programmable sweep ranges within the tal
span.

c. Sweep time shall be programmable.

d. Resolution of the period measurement of the vibrating wire signal
shall be 0.01 microseconds or better.

e. Barometric pressure corrections shall be required for factory
sealed type transducers. A barometer shall be provided to make the
appropriate corrections automatically. ‘
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1.3.4.2 Analog Measurements Interface Module .

For analog pressure transducers and other analog devices, an analog
measurement module shall be provided. This module shall regulate
appropriate excitation voltage to the transducer and make ac or dc voltage,
current, or resistance measurements similar to a precision digital
multimeter (DMM) utilizing an analog-to-digital converter. The excitation
voltage shall be drawn from the RMU power supply when a software command is
received to power up the desired transducer. The A/D converter shall be of
the high-linearity offset voltage corrected output (VCO), bipolar
integrating type with autocalibration. The maximum nonlinearity over the
temperature range of -40 to +55 degrees C shall not exceed 10 ppm. The
absolute long-term (1l year) accuracy of analog measurements of any level on
any range over the full temperature range shall be within 4/-0.015 percent
of full scale or better. The input voltage range shall be user selectable
to +/- 10.0 volts on a channel-by:channel basis. The resolution of the A/D
converter shall be user selectable to at least six digits.

1.3.4.3 Other Distinctive Features

The Contractor shall be responsible for providing performance
specifications on any special application instrument interfaces.

1.3.4.4 Casagrande Standpipe Pressure Transducers

The Casagrande open standpipe piezometer shall be automated with the
insertion of a small diameter micropressure transducer into the standpipe
at least 10 feet below the lowest possible future water level in the
piezometer. The micropressure transducer shall not exceed [ ] inch
outside diameter to fit inside the | ] inch inside diameter riser tube.
The Contractor shall propose one of two alternate micropressure transducers
for approval: Vibrating wire pressure transducer or electrical strain
gauge pressure transducer. The transducer shall have a compensated
temperature range of O to 30 degrees C. The temperature coefficients shall
be (zero and span) of 0.0l percent full scale (F.S.) per degree C or less.
The combined nonlinearity and hysteresis best straight line (B.S.L.) shall
be of 0.1 or less. The transducer cable shall have integral strain relief,
The configuration of the automation pressure transducer in the Casagrande
piezometer tube shall be such that a manual check of water level in the
standpipe can be made using one of the following methods:

a. Secure attachment of the transducer to the end cap of the standpipe
enabling the transducer to be removed, manual water level measurement to be
made after sufficient stabilization time, and the transducer to be lowered
back to its original fixed position within the standpipe. Installation of
a manual bubbler line on the vibrating wire or analog pressure transducer
which enables manual pressure calibration readings to be made.

b. Precise elevation measurements shall be made during installation to
enable piezometric elevations to be calculated from instrument
measurements. The transducers shall be directly cabled to the RMU to
terminate at the instrumentation interface module.
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v 1.3.4.5 Casagrande Standpipe Acoustic Transducers

The Casagrande open standpipe piezometer shall be automated by the
placement of a sensor module at the top of the existing riser pipe. The
sensor shall be capable of operating for indefinite periods during which
the ambient temperature remains at any value in the range of -30 to +120
degrees F and the humidity remains at any value in the range of 0 to 99
percent, condensing. The sensor shall be capable of measuring the depth
from the top of the riser pipe to water surface elevation in the piezometer
in feet. The measurement shall be absolute; i.e., each measurement shall
be referenced to a known constant reference. The measurements shall
automatically correct for ambient changes in temperature, humidity, and
barometric pressure. The sensor shall, over a period of 1 year, provide
measurements accurate to plus or minus 0.1 foot with no recalibration. The
sensor shall be capable of easy removal for manual readings, with no
recalibration required after removal. The sensor module shall be directly
connected to the RMU module.

1.3.4.6 Plumbline Monitors

The plumbline monitor shall be installed in an appropriate water resistant
cabinet in such a way that manual measurements can still be made. The
plumbline monitoring equipment shall be designed to operate in a damp,
dripping, carbonate rich environment. The unit shall be capable of
monitoring two axes over a range of 2 to 6 inches and to a minimum accuracy
of plus or minus 0.001 inch with a repeatability of plus or minus 0.0005
inch. The plumbline monitoring equipment shall operate off ac or 12V dc
and be capable of outputting a high-level or communication protocol
compatible with the specified ADAS. This signal shall provide numeric and
optionally graphical portrayal of the inclination and position of the line.
In addition to being operated from the ADAS, the unit shall be capable of
local operation via the onboard display and keypad. The unit shall
calibrate itself prior to each measurement with a pair of built-in test
wires. If any errors are detected, the unit shall transmit an error
message to the CNM. The supplied software shall be capable of handling the
natural oscillation and vibration-induced oscillations associated with long

plumblines.

1.3.5 Automated Data Acquisition System
1.3.5.1 General Requirements

The ADAS shall include hardware, software, accessories, and services to
make the system complete and fully operational, including necessary items
not expressly indicated. The system shall be designed for long-term
performance of all components and data measurement and management
flexibility. The ADAS shall be modularly constructed using products of
standard manufacture which are offered in quantity. The system shall be
expandable beyond the initial configuration. The contractor shall provide
data that describes the modularity of the system and the functional moduleg
or parts that are offered for system expansion, including the quantity and
type of I/0 points that are accommodated in the remote computers. The ADAS
shall be programmable. "Programmable" shall indicate that a means of
convenient and flexible programming shall be provided, such as
menu-oriented, fill-in-the-blank methods, or techniques that are equally
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easy to understand and use. The techniques shall be suitable to persons
who are not computer programmers. No special knowledge of computer
languages shall be required to use the system.

.3.5.2 Features and Capabilities

Operating features shall be accessed and used by keyboard selection of
appropriately annotated, system-generated prompts and menu choices. The
menu selection procedures shall also pertain to RMU "programming" or
setup, as well as the CNM configuration setup requirements. The ADAS
software programs shall run with sufficient speed to manage the data
acquisition tasks set forth. In addition, the operating system shall be
robust and shall have the ability to run auxiliary programs upon user
command with minimal disruption with the system’'s primary task of
uninterrupted, real-time data collection. The operating system shall be
well integrated to6 the CNM hardware and shall perform multiple tasks
sequentially without system degradation. The software shall be user
friendly, field proven, and menu driven to allow ready access to a variety
of programs upon operator command. The Contractor shall supply the
software programs necessary to provide system functions described. 1In
addition, the software shall provide the capability to maintain and update
the system and to diagnose problems in both hardware and software within
the system. The software supplied shall be of modular design with programs
and data tables maintained as unique entities, each easily expanded or
modified. Reassemblies or recompilations of the software shall not be
necessary to accommodate system growth. The software shall be designed and
implemented to take full advantage of the features of the applicable
hardware configuration. The addition and deletion of new I/0 points or
RMUs shall be accomplished without modifications to the supplied software.
In conjunction with the real time data collection, analysis, and data
display requirements outlined, the Contractor shall provide a menu-driven
software system that allows easy access to any of the auxiliary programs.
System software shall load and operate upon reboot of the computer.

.3.5.3 System Response

The microprocessor at the RMU shall scan all of the instruments at least
once every | ] and transmit the data from each scan. To meet the
specified system update times, the Contractor shall determine all data
throughput-related designs of the hardware and software such as RMU scan
time, CNM scan time, CPU cycle time, data base processing speed, use of
dedicated parallel functions, etc. Where minimum speeds and data rates are
identified, the Contractor shall provide equipment that exceeds the minimum
rates if determined necessary to meet the system update time. This
response time is defined as the time from the CNM communications
initialization of an RMU until the remote data is telemetered, processed,
and entered into the system data base ready for display on the appropriate
CRT format at the CNM computer. The system response time shall not exceed
10 seconds under normal operating conditions. Dynamic data or a CRT format
being displayed shall be updated within 10 seconds of receipt of the data
from the RMU. The time-of-day data field on the CRT format being displayed

shall be updated every second.
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. 1.3.5.4 System Poll Frequency
dededededeloieileleieloiooleloioioioiniololoioicleloloioioioloioioideloioinioiotoieioininleloloiaioialeioloioloinininininiioiiniolofoioioioinine

Note: Not all systems are polled architecture. This
typically implies a master/slave configuration,
where the CNM is the master and the RMU is the
slave. Another typical system in which architecture
does not require the CNM to poll the RMU is with the
RMU operating autonomously and transmitting data at
preprogrammed intervals. Both methods are
considered appropriate; however, depending on the
site conditions, one may be advantageous over the
other. The most important aspect to keep in mind is
the ability to easily modify the data collection and
transmission intervals.
dedelededcicioieloioioloioioioicloleloiokloloiviololiolololoioiololnlooloioolololniolololeloiolnioiniolelelaoiololoioiclolodoloielcioiolelololek

A poll is defined as the interrogation sequence originated by the CNM to
telemeter data from an RMU back to the CNM. A given poll shall not exceed
[ ] seconds under normal operating conditions. The system shall allow
the operator to define the poll or preprogrammed sequence of each input in
the data flexibly so that the poll or preprogrammed sequence can be readily
altered upon operator command during dynamic operating conditions.

1.3.6 Communication Requirements

1.3.6.1 Local Communication Network

Fededeielelelelolicielnleloloioioioiolelnlnleloleloloioioloiolnioiioiololelalololaloioinioioioioooioiniokaioleleledoloiolelololedoleiolelololoied

Note: The IMU may also be referred to as the

network repeater unit (NRU). When there is not a

need for local (near the CNM) instrumentation

monitoring, the term NRU applies. 1If there is a

need for local instrumentation monitoring, the term

IMU applies. The IMU is capable of performing both

tasks,
Fodcdcieieleledeivioiokiodoivinioicioiolilololcloioiokioioioioioioioioioieiciocieioialoloinlidodoicdadoloioioiololodoiioloiolololeioieioiollolei

The IMU/NRU and RMUs shall be capable of operating concurrently on both
their independent local area hard-wired network and within the overall
system telemetry network for communication to the CNM. The CNM shall have
the capability to be upgraded for GOES satellite transmissions, if
applicable. At a minimum, the CNM shall be able to communicate with a

[ ] RMU data collection network.  Under such minimum requirements, the
system shall operate without performance degradation.

1.3.6.2 Modens

Channel modems shall be furnished as an integral part of the CNM and each
RMU and shall function to transfer signals via communication links to and
from the CNM, IMU, and each RMU. The Contractor shall furnish
communications modems that provide the necessary system update rate

requirements.
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1.3.6.3 Data Rate

The data rate shall be a minimum [2,400] [ ] bits per second BAUD.
However, a higher data rate may be furnished if required to meet the system
update time or other requirement. The data rate chosen shall be compatible
with the communications channels provided by the Contractor.

1.3.6.4 Telephone Modem Interface

Each modem shall have a standard RS-232-C type interface and shall have
impedance matching circuits necessary to connect to Contractor furnished

channels as required.
1.3.6.5 Frequency Control

Modem-generated frequencies shall be crystal controlled.
1.3.6.6 Message Security

The Contractor shall furnish programs and/or hardware for implementing
security code techniques on data transmission between the CNM and RMU. The
security code utilized shall have a probability of less than 10 to the
negative power of 11 of a message being transmitted with an undetected
error for a channel bit error rate of 10 to the negative power of 5. The
message transfer efficiencies shall not be less than 60 percent, including
overhead times required for the communication modem, hardware interfaces,
encoding, decoding, and synchronizing processes.

1.3.6.7 Channel Security

A positive indication shall be provided when an RMU does not receive or
respond to a valid message. When an attempt to communicate has failed, the
CNM shall automatically retry the message a minimum of three times. If the
retry limit of three is exceeded, an alarm message shall be generated
identifying the failure. RMUs shall have uniquely defined addresses so
that more than one RMU cannot simultaneously respond to an interrogation
from the CNM.

1.3.6.8 Radiotelemetry Systems

Yededededeledclcieicicddokdoloiaieliioloieioioiokicleleioioioinleioioloininininioloioiolicloleloiinialolololololololoioiolodolotededofeloleledede
NOTE: Some manufacturers have obtained FCC approved
frequencies for use by their customers; however,
some limitations may apply. Typically, the
application for a license is the responsibility of
the owner.

Fededededede

The radio frequency (RF) equipment shall be a type accepted by the Federal
Communications Commission. The apparatus shall operate in a real-time data
acquisition system. The apparatus shall include transmitters, receivers,
power supplies, and interfacing equipment where required. Equipment shall
be new and without prior service. The Contractor shall use a radio
frequency within the following owner-licensed frequency range, subject
to an environmental site frequency survey: [ ].
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1.3.6.9 Communications Protocol

To comply with the data integrity requirements, the Contractor shall
integrate and implement a field-proven communications protocol into the
system. The protocol shall employ sophisticated error-checking routines.
A polynomial form of cyclic redundancy check (CRC) shall be incorporated to
check headers, blocks of data, and parity as required for reliable data
transfer. The communications protocol shall be fully developed and tested
to support the following system requirements, automatic interrogations,
manual interrogations, and remote programming. The CNM operator shall be
able to initialize, log on, reprogram, recalibrate sensors, and shut down
any RMU defined in the network from the CNM console keyboard. Any remote
terminal user with an authorized security password shall also be able to
reprogram any RMU from a remote programming terminal.

1.3.7 Offsite Communications Requirements
1.3.7.1 General Requirements

Complete access to both the CNM and individual RMUs shall be provided for
users remote to the project site. Primary access will be via the existing
Government telemetry network. The ability to communicate via cable
telephone lines shall be provided. The ADAS shall also have the ability
for future upgrade to GOES satellite transmission without significant
modifications to the CNM, if applicable.

1.3.7.2 Hardware Requirements

The Contractor shall provide the following minimum communications options:
telephone modem; [ 1.

1.3.7.3 Software Requirements

The Contractor shall provide a suitable communications program for remote
user access. The transfer of data files from the CNM computer to an
authorized remote user shall be in the form of compressed ASCII files. The
contractor shall provide necessary file conversion software to satisfy the
specified data formats.

1.3.8 System Software Requirements

Fededededededoledeieioioioleieieioleioleloioioioedolelelolololoioloioioicininloiniololeioloieioioicioinloinioalodooldeiooioioiioioiookdoied
NOTE: If IDP is to be utilized as the system data
base either locally (onsite) or as final storage
remotely (in the district office), a section should
be included describing any file format or data
loading procedures. Guidance should be found
elsewhere for writing this section,

fedededodedodedoden

Fedciedekedelodok

Software for the CNM shall provide a centralized operator interface to the
system via Querty Keyboard and color display. System configuration shall
be done in an easy-to-understand, fill-in-the-blank, or menu-oriented
style. The software shall not require the user to be knowledgeable of a
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software language to become skillful in the use and configuration of the
system. The software shall provide the capability to program/configure the
RMU from the CNM. The system data files and the RMU configuration files
shall reside in the CNM. Data collection software shall provide for the
accumulation of historical data. These data shall be stored on hard disk
in the CNM and shall be appropriately identified by name, instrument,
sensor, remote computer, data, and time acquired. An online printout
option shall be available to print the data acquired from the network as it
goes into the historical file. The software shall be adaptable to
modification for integration to relational instrumentation data bases such
as the Corps' standard Instrumentation Data base Program (IDP). The
software shall include utilities for backing up and archiving historical
data and system files. There shall be a straight forward indication of
available free space on the hard disk. The system software shall be
capable of performing communication tasks as described including, but not
limited to, RMU communication and remote user dial-in communications. The
software shall require a log-in procedure that includes multilevel access
password protection. The system software shall be well-integrated with the
system hardware and shall be supplied complete and fully functional.

4 SUBMITTALS

Fedededeledeieioleloielolololeioiololeiolololololololololololololololololoioiciokeioioioloninialaloleaieiioiolanioiolodoioiolohdeledolodoledodedede
NOTE: Submittals must be limited to those necessary
for adequate quality control. The importance of an
item in the project should be one of the primary
factors in determining if a submittal for the item
should be required.

Indicate submittal classification in the blank space
using "GA" when the submittal requires Government
approval or "FIO" when the submittal is for
information only.

Add project specific design review requirements for

SD-07 Schedules.
Fededededcieleloloivicieioioicielelolnioinieloiolnloirioioioioioeioloiiloloiolaloloiololoioioieloioioleieloioialoioloioioinloioliolololeeiol dole

Government approval is required for submittals with a "GA" designation;

submittals having an "FIO" designation are for information only. The
following shall be submitted in accordance with Section \=10300=\ SUBMITTAL

DESGRIPTIONS:
\*SD-01 Data*\

\*Product Data*\; \*GA%*\.

Three copies. Data shall be clearly marked to identify pertlnent products
or models, and shall include the following:

Performance characteristics and capacities.
Dimensions and clearances required.
Wiring or piping diagrams and controls.
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Manufacturer’s standard schematic drawings and diagrams, modified to
delete information which is not applicable to the work, and to add
information specifically applicable to the project.

\*Delivery, Storage, and Handling¥\; \*[ ]*\ .
\*Spare Parts¥*\; \*[ 1*\.

A list of spare parts that should be maintained at the project site for
quick repairs by project personnel. The spare parts list shall include
only those parts of the system that can be easily installed without
specialized equipment or tools, that do not require dismantling a large
portion of the system or a major component of the system for installation,
and that do not risk damaging other parts of the system during
installation. 'The spare parts list shall ‘include the brand name of each
part, the address and telephone number of the manufacturer and supplier of
each part, the quantity of each part, and instructions for storing the
parts.,

\*Vandalism and Animal Protection¥*\; FIO,.
The proposed method of protection, prior to installation.
\*SD-04 Drawings¥\
\*Shop Drawings¥\; \*GA%\,
Three copies. Drawings shall be presented in a clear and thorough manner.
Details shall be identified by reference to sheet and detail, schedule or

room numbers on contract drawings. Minimum sheet size: 8-1/2 by 11
inches.

\#*#SD-07 Schedules*\
\*Project Schedule¥*\; \*GA*\,.

A proposed schedule for accomplishing all phases of the work, within

[ ] calendar days after receipt of the notice to proceed. All phases
will be scheduled for completion within | ] calendar days of the notice
to proceed. The schedule shall detail each phase of the work including
submittals, reviews, inspections, etc. The schedule shall make provision

for design reviews as follows:

\*SD-13 Certificates®*\
\*Qualifications¥*\; \*GA*\.

Written evidence of a minimum of 3 years experience and competence in
[geotechnical,] [hazardous waste,] [or] [dam instrumentation automation
systems] or related work. The evidence shall include a list of three
recent successful installations of automated instrumentation projects with
the names and addresses of the responsible person to contact for
verification of the information. The listed projects shall indicate
experience in installing automated instrumentation systems that meet the
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requirements of this specification. The evidence shall provide the names
and resumes of the persons who will be assigned as the instrumentation

automation specialists.
\*SD-14 Samples¥*\

\*Portable Terminal#¥\; \*GA\.
.5  \*PORTABLE TERMINAL%*\

The contractor shall submit for approval a portable computer that will
enable direct interrogation of the RMU during local manual measurements or
in the event of radio link interruptions and other system malfunctions.

The portable computer shall be battery operated and compatible with the RMU
and CNM software. At a minimum, the portable terminal shall have
full-screen memory capability (80 columns by 24 rows) and shall have a
backlit liquid crystal diode (LCD) display that will permit scrolling of
the memory-stored full screen display. The portable terminal shall have at
least one RS 232C serial port and a full size "Querty Style" keyboard for
operator interface, a 3.5- or 5.25-inch disk drive, and/or an optional hard
drive.

.6 PRECONSTRUCTION CONFERENCE

Approximately [ ] weeks after notice to proceed is issued, a predesign
or preconstruction conference attended by the Contractor and Government
personnel shall be held and attended by one or two lead engineers and the
project engineer for the Contractor. An agenda for the predesign
conference will be prepared by the Government and will include features
satisfactorily accomplish specific work. Overall schedule, logistical
considerations, installation coordination needs, support needs from
Government, and other concerns shall be reviewed prior to starting work.

.7 PROGRESS MEETINGS

The Contractor shall meet with the Government as needed during the progress
of work. Seven days notice shall be provided for meetings requiring the
Government staff'’s attendance. The Contractor shall designate an
authorized representative (Project Engineer) to serve as the single point
of contact and liaison for work to be accomplished. The Contractor and/or
his authorized representative shall attend and participate in periodic
meetings held at the request of the Contracting Officer for the purposes of
discussing and resolving questions that may arise in the performance of the
work. At the conclusion of any conference or meeting, major decisions
reached will be reviewed to ensure agreement. The Contractor will be
required to provide a record of all conferences, meetings, discussions,
verbal directions, telephone conversations, and other communications
participated in by the Architect-Engineer (A-E) and/or his authorized
representative on matters relating to the work required. These records,
entitled "Confirmation Notices," shall be recorded chromnologically,
numbered in sequence, and shall contain such information as identification
by name and position of participating personmel, subject discussed,
pertinent points, and recommendations or conclusions. The Contractor
shall, within 5 calendar days after being given a decision or directive,
forward a reproducible copy of the confirmation notice to the Contractlng
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Officer for approval. The Contractor shall comply with the review

comments and subsequent design instructions resulting from review of the
specifications, and/or related data submitted by the A-E to the Contracting
Officer. The Contractor shall review and analyze the data provided to him.

1.8 DELIVERY, STORAGE, AND HANDLING

The Contractor shall be responsible for the protection of instruments
installed at the site until the acceptance of the completed work by the
Government. The Contractor shall submit detailed descriptions of the
proposed protection measures (for example, barricades, flagging, etc.) for
review and comment at least [ }] weeks before the scheduled installation
of the first instrument. Any instrument deemed by the Contracting Officer
to have been damaged during the period of construction at the site shall be
repaired or replaced. The repair and replacement of any instrument shall
be accomplished within 2 weeks of a request by the Contracting Officer
unless otherwise authorized. The replacement cost of the instrument that
has been damaged and the cost for its reinstallation or repair shall be
paid by the Contractor. If the instrument cannot be repaired or replaced,
as determined by the Contracting Officer, the Contractor shall be assessed
a penalty equal to the replacement cost of the damaged instrument.

1.9 PROJECT/SITE COORDINATION

The Contractor shall coordinate with onsite project operating persommel to
the extent necessary to avoid conflict with ongoing activities.

PART 2 PRODUCTS

2.1 FACTORY ACCEPTANCE TESTING

Fededededeieieioicicioloioledeiidoednieiioiieleteleloiciolniniololoioininieleinioinininininiiicleleioiioioicicieioioloieloiolololeiolololololole
NOTE: The intent of the factory acceptance test is
to verify that the system components and
communication systems are working properly prior to
shipping to the field. The factory acceptance test
becomes more important for projects involving custom
fabrication and special integration applications.
The factory acceptance test may not be required if
appropriate test documentation and experience with
identical or very similar integrations exist. 1In
this case, the onsite installation testing may be
all that is required. The decision to specify a
factory acceptance test is left to the designer
considering the complexity of the ADAS and the
additional cost involved in performing the factory

acceptance test.
Yededededevededoietoleloloioioicioiokoioicioiododclelolivioicicivioicloliolvioiolvioialcioioiodnlolololoinlolololololeoloiolololoieialeiolaieieoiodeiede

A factory acceptance testing program shall be implemented by the
Contractor. At a minimum, the testing program shall include the setup and
O checkout of hardware and software configurations, including the Central
Network Monitor (CNM) and the Remote Monitor Unit (RMU) instrument
interfaces and communications systems. The Systems Contractor shall
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provide a detailed plan for review [ ] days in advance of the start of
the test indicating the testing procedures to be employed. The Systems
Contractor shall coordinate the test with the Government. The test program
shall run a minimum of [ ] [Hours] [Days].

PART 3 EXECUTION

3.1 INSTALLATION

NOTE: The Government will typically furnish,
without cost to the contractor, ac power for the CNM
if the CNM is located near ac power. Otherwise, it
may be necessary to include the installation of ac
power to the CNM. The RMUs are required to operate
without 'ac’ power-and; therefore, do not require ac
power; however, it should be used whenever
available.

This paragraph must be edited to fit the project.

dedededededededed

3.1.1 ADAS Installation

The Contractor shall be responsible for complete installation of system
components, cable, conduit, sensors, enclosures, and miscellaneous items to
make the ADAS operational, including, but not limited to, lightning
protection, ground rods or ground mats, power plant compatible shielding,
and backup ac power. Automation component manufacture and installation
shall be performed by qualified technicians. The work shall include:
furnishing labor, tools, equipment, material, and construction supervision;
receiving, storing, and administering instruments and installation
materials; maintaining and keeping an up-to-date and complete set of
construction drawings, test and calibration reports, sensor locations, and
serial numbers; checking, testing, and calibration of instruments; and
furnishing and installing instruments, supports, brackets, conduit,
junction boxes, and miscellaneous materials required to complete the system
installation.

3.1.2 Cable Installation
3.1.2.1 Definitions

a. Power circuits - conductors used for primary power loads, including
receptacle outlets.

b. Signal cable - cable used for transducer conmnections (exclusive of
the buried signal cable), telemetering and remote signaling of radio
equipment.

¢. Low current control and low-voltage power circuits - conductors
used for activating solenoids or for distributing low voltage, ac or dc
power to RMU.
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v 3.1.2.2 Materials

Sededetededededededeioiioieieioioioleieieleleleloleiololeleleloleinioinioioioioioioioioioiololooiololoininininioioiolalaiokdololololaleloioieloleod
NOTE: Fill in the blank with the appropriate NEMA

wire and cable reference.
dededededededededededededededeiedeletoioioleioiolelodoiololodeieioieioloioinioioloinloioicioleloloioioiolokoioiolelelnleioioioloieololoioiioloioiolok

Cable shall be in accordance with \-ANSI C2-\ and | ], shall

be round in cross sections, shall have AWG designation, and shall have
coverings or imsulation suitable for installation in vertical position
without injury to the covering or deformation of the insulation when
supported in accordance with \-ANSI C2-\, Article 300-19. Cables shall be
100 percent-shielded, low-noise cable. The cables shall be installed in
accordance with applicable drawings, requirements of these specifications,
and \-ANSI C2-\ requirements. Signal cable connections for low level
circuits shall"be made in accordance with recommended practices of the data
acquisition system manufacturer. Sufficient length shall be left at the
ends of the cable to make connections conveniently to equipment and
transducers. Gable runs with one to three pair of requirements shall have
one additional pair as backup. Cable runs with four or more cables run
shall have 25 percent plus one cable as backup. No splices shall be made
in cable unless authorized by the Govermnment. Solderless lugs shall be
used for joining cables to terminal blocks or devices. Approved cable
splices shall have junction boxes provided. Cables shall be tagged at both
ends with numbering tags. Tag designators shall be referenced in the final
documentation. Color-coded pairs within each tagged cable shall correspond
to color-code designations on the final documentation. '

3.1.2.3 Ditching

Fedededeiekedoloieiciol eloivioioloioleloleledoloioininioieioioioiolollolololeldladadaladonininivicioleioiololololeieloioioleleioleloioieiolelolnk
NOTE: This paragraph must be edited to fit the
project. Refer to other guidance for further

trenching details,
Jedededededededededededededededededededededededededededede e dede e de de fedededededededededed Sededededededederededeves

Outdoor conduit runs shall be buried a minimum of 24 inches below grade and
shall have 2 inches of sand or fine soil around each conduit. Exceptions
are subject to approval by the Government. Materials excavated from any
trench shall be piled in an orderly manner alongside the trench. Trenches
shall be backfilled immediately after the cable has been placed in the
trench. Surface water accumulated in the trench shall be pumped out into
areas designated by the Contracting Officer prior to placing cable in the
trench or backfilling the trench. The trench backfill shall be compacted
to the density of adjacent materials. After the backfill is placed, the
surface shall be immediately seeded with native grasses. Acceptable
provisions shall be included for preventing erosion along the trench when
it is opened up and after it has been backfilled. Backfilling, reseeding,
and remulching shall be provided in areas eroded by surface drainage.
Cables that must cross paved areas shall be placed in conduit and buried in
trenches having a minimum depth of 6 inches. Trenches in paved areas shall
be constructed only to the width necessary to install the conduit and
cable. They shall be backfilled with new asphaltic material, and compacted
to the density of the adjacent pavement. Methods of installing underground
cable without disturbing existing pavement shall be used wherever possible.
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3.

The Contractor shall be aware of all existing buried utilities, and shall
take necessary caution to prevent damage to these utilities during
trenching and backfilling operations. Flexible liquid-tight conduit shall
be used for conmnections between transducers and RMUs where connections are
subject to running or dripping water. Joints shall be made with watertight
fittings. The annular space between cables and flexible liquid-tight
conduit shall be potted with an approved sealing material at the higher
elevation so that water does not enter the conduit.

.1.3 Enclosures

.1.3.1 Sheltered Installations (Indoor)

The CNM equipment including the microcomputer, all disk drives, video
display, modem, printer, UPS, and the IMU/NRU shall be enclosed in a
lockable rack-mount~enclosure that matches existing cabinets. The cabinet
shall have outside removable side panels, a surface-mounted rear door, a
plexiglass window or full-length plexiglass front door, and ventilating
pagoda-type top. The front door shall be lettered with "Geotechnical
Instrumentation Automated Data Acquisition System (ADAS)" in a location
that will not obstruct any of the displays in the cabinet. The RMU
enclosure for installations of this type shall be a NEMA 12 enclosure, with
minimum clearances of 6 inches below, 4 inches in front of, and 3 inches on
the sides and top of the RMU. The enclosure shall be wall-mounted with
standoffs from the wall. Instrumentation, communications, and power
connections shall be accessible from the front.

.1.3.2 Unsheltered Installations (Outdoor)

Feleloleledoicicleloloieloioiolollaloiooiololaloloolidnioioleieiolrioloaolololoicinioioleielololeoloioioeioiolololoioioleloiolloleioie ook

NOTE: As an option, the RMU enclosure shall be

buried flush with the ground surface at locations

where there is sufficient soil cover (embankment

locations). However, special instructions should be

provided for subterranean installations. It is

advised that this method be considered only after

all other alternatives have been eliminated.
dedekedeledeieicleteleloiiolelelolainioleicioleloloolioioioielelelelrichioicokolooiolollololedoloicdolaieleloniokdetololoioldelololel ool

The RMU enclosure and junction boxes for installations of this type shall
be a NEMA 4X enclosure. There shall be clearances of at least 6 inches
below, 4 inches in front of, and 3 inches on the sides and top of the RMU.
Instrumentation, communication, and power connections shall be accessible
from the front. The RMU enclosure shall be set up on a 5 inch thick,
temperature-reinforced, concrete slab. The concrete slab shall be raised
to divert surface water.

2 ONSITE INSTALLATION TESTING

el dedcdekeleletoledededodedeiodedelcionetole
NOTE: The final acceptance test will be unique to

each project. Basically, the field acceptance test

is conducted to demonstrate that the installed

system performs in accordance with the

specifications. The acceptance test plan can be
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developed by either the Government or by the
Contractor for review and approval by the
Government. The field acceptance test should
include at a minimum, a rigorous interrogation of
all automated instruments from the CNM. The
duration of the test shall be several days (3-5). A
comparison of manual readings and automated
readings should be made to assess that differences
are within tolerances specified. The test shall
include simulating failures and alarms. The test
should also include all communications including
off-site interrogations and data transfers.
Fedcdeieieleiedeleleiololoielicioioioinioioirioioioleiololoicioooinininioioioicioleicioioieiololelaoodooioioioioiioiaaiokicieiololololelel

The Contractor shall perform component testing during installation of each
input data channel anhd/or control output channel. The checkouts shall
verify that each I/0 point functions according to specifications. As an
alternative to special testing, the Contractor may furnish typical test
data, with written verification that the tests were performed on the
equipment being furnished, with a listing of test data by serial number of
furnished equipment. At the time of system installation, the Contractor
shall perform system communications checkouts, in the presence of the
Government, verifying the communications functions specified. Following
installation of the entire system, the Contractor shall verify proper
operation of equipment and functions, as a system. The checkouts shall
include the testing of each installed connection to a Contractor-furnished
or existing sensor. Following successful operational checkout tests by the
Contractor, the Contractor shall perform a final acceptance test in the
presence of the Contracting Officer.

.3 TRAINING

The Contractor shall provide a minimum of [ ] hours of training for
district personnel responsible for operating and maintaining the system.
The training shall be divided into two sessions, one | ]-hour training

session conducted at the project site, and a | ]-hour training session
conducted in the district office. The Contractor shall notify the
Contracting Officer at least 14 days in advance of scheduling either
training session. The Contractor shall furnish the Contracting Officer
materials and manuals at least 5 working days prior to beginning the
training. At a minimum, the training course content shall include sensor
and system installation, system operation (software and equipment), system
maintenance, and system troubleshooting. The training specified shall be
conducted after the system is installed but not later than 15 days after

installation.

.4 MAINTENANCE

The Contractor shall perform maintenance service on the ADAS for a period
of [ ] years following acceptance of the system by the Government. The
Contractor shall perform a complete operational check, calibrations, and
preventive maintenance at least once per year during the maintenance
period. The Contractor shall be on call for service calls on an as-needed
basis. Service calls shall include repair and servicing that cannot be
diagnosed remotely to the defective module and easily repaired by project
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personnel swapping spare modules. Defective modules shall be returned to
the factory, repaired and tested, and returned to the onsite spares
inventory. The Contractor shall submit in writing (with the documentation
of the system) how the maintenance specified will be conducted.

.5 ENVIRONMENTAL PROTECTION

.5.1 Climate

The RMU shall be capable of satisfactory long-term performance in severe
climatic conditions, including temperatures ranging from -40 to 55 degrees
C and relative humidity ranging from O to 95 percent, noncondensing.

.5.2 Lightning Protection

Electrostatic and electromagnetic surge suppression circuitry, shielding,
and grounding shall be provided for each instrument and component that
comprises the ADAS to protect against ground potential surges and static
electric discharges. The minimum following protection measures shall be
provided. The equipment shall be battery powered to isolate it from
inherent noise in the ac power line. The battery power supply shall be
fuse protected for safety. Batteries shall be charged by ac or solar
power. The ac input shall be fused and protected from transients by an ac
surge suppressor. The solar input shall be protected from transients at
its rated dc voltage. Analog and digital inputs and sensors connected to
the ADAS shall have transient surge protection. Telephone lines connected
to the ADAS shall be surge protected. The surge suppressors shall be
capable of withstanding a surge of up to 5,000 amps. The transient
protection circuitry shall meet or exceed the specifications in \-IEEE
€37.90-\, 15 kV ESD. Radio transmitter outputs shall be protected by
transient suppressors. Suppressors shall be located external to the
equipment enclosure to minimize surge energy into the equipment. The
chassis and enclosure shall be properly earth grounded using No. 4 copper
wire or larger connected to a copper plated ground rod. Copper plated
ground rods shall be installed at junction boxes, cable splices, and near
daylight points for buried cable conduit runs; however, only one grounding
point per circuit shall be used, to reduce the potential for ground loops.
Protective grounding devices and ground systems shall be in accordance with

\-ANSI C2-\.
.6 \*VANDALISM AND ANIMAL PROTEGTION*\

ADAS components situated in unsheltered enclosures shall be protected from
vandalism and burrowing animals to the maximum extent practical. The
method of protection shall be submitted for approval prior to installation.

.7 CONSTRUCTION SCHEDULES

The Contractor shall prepare and submit estimated construction progress
schedules for the work, with subschedules of related activities. Revised
progress schedules shall also be submitted as necessary. The schedule
shall provide separate horizontal bar (Gantt Chart) for each phase of
design, manufacture, installation, and design. Progress revisions shall
show changes occurring since the previous submission of the schedule
including: major changes in scope, activities modified since the previous
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submission, revised progress of projects and completion, and other
identifiable changes. Progress reports shall also provide a narrative
report as needed to define problem areas, anticipated delays, and the
impact on the schedule. The report shall also include corrective action
recommended and its effect. Changes in the schedule shall also be defined.

3.8 AS-BUILT DRAWINGS

Within 2 weeks after the system is completely installed, the Contractor
shall submit one reproducible set and four sets of prints of complete and
detailed as-built drawings of the installed system. The drawings shall
show the locations and details of all equipment, cables, and other items
installed by the Contractor. The drawings shall show the functional
relationship and interconnection of all units in the system on a block
diagram. In addition, the drawings shall show instrument, power,
communications, and other wiring connections point by point schematically
so that any interconnection can be readily identified by conductor color
and numbering. Trenches and/or conduit runs shall be detailed to scale
showing exact coordinate locations on the drawings.

3.9 OPERATION AND MAINTENANCE MANUALS

The Contractor shall submit within 2 weeks after complete installation five
sets of complete and detailed bound instruction manuals on the operations
and maintenance of the automation system. The instructions shall be clear
and concise so that a person having no experience or knowledge of the
system will be able to readily follow them. These instructions shall
include, but not be limited to, detailed explanations of the theory of
operation for each system component; specifications, and operating limits
of each component; step-by-step procedures for operating all functions of
the system; detailed documentation of the system software, calibration
procedures, and test equipment; a step-by-step troubleshooting guide;
preventive maintenance procedures; a parts list including source listing;
appropriate parts of manufacturer’s catalogs; schematics of all
electronics; and procedures for operating the remote terminal.

3.10  \*SPARE PARTS*\

The Contractor shall furnish the spare parts listed under SD-01 Data in
paragraph SUBMITTALS, and any special packaging for storing the parts.

dekededeloicioiolelekicioiioiviciolnivledioleivioloivioioloioioioiiioioloiciiolnoloiicioioioioiloiioloiolooioiololololicioldoleioioiolionk
ADDITIONAL NOTES

NOTE A: For additional information on the use of
all CWGS, see CWGS-01000 CWGS GENERAL NOTES.

NOTE B: If this guide specification is used for
procurement of items to be installed by the
Government or to be furnished to the Contractor as
Government Furnished Equipment, or is used to obtain
services which are not part of a construction
contract, the following guidance applies:
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Applicable parts of this guide specification
should be adapted to the procurement and included in
Section C of the Uniform Contract Format contracts
for products or the Scope of Work portion of

contracts for services,
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--End of Section--
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